To provide an update on blood pressure (BP) levels and hypertension correlates in urban workers in Ibadan, Nigeria, we administered a questionnaire to, and measured the BP in, 608 men and 309 women, age range 18-64 years. Systolic BP (SBP) rose in men and women after the age of 25, but the rise in diastolic BP (DBP) started earlier dropping in women only after the age of 44. SBP and DBP were higher in men than women (P Ͻ 0.001). The prevalence of hypertension was 9.3% in the population, being 10.4% in men and 7.1% in women; ageadjusted rates were 9.8% and 8.0% respectively. The prevalence of hypertension increased with age in both genders. Body mass index was correlated to SBP (r = 0.142, P = 0.022) and DBP (r = 0.149, P = 0.032) in men,
Introduction
Several reports on the epidemiology of hypertension have emerged from West Africa in the last four decades. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Some had been based on community surveys 1, [3] [4] [5] [6] 11 and others on particular sectors of the population. 2, [7] [8] [9] [10] However, there are few reports of revisits to cities, towns or villages to study time changes in blood pressure (BP). Considering the impact of modernisation which has occurred in the last four decades, trends in BP may have altered, and these changes will be most noticeable in the urbanised areas.
Some of the earliest reports 1,2 were from in or around Ibadan in the western part of Nigeria, and apart from the factory study 8 and the national noncommunicable diseases (NCD) survey, 11 there have been no updated data. The factory study examined hypertension only in relation to education, and the NCD survey did not examine any of its constituent samples in particular detail. Two other more recent surveys of urbanised workers 9, 10 were carried out in other parts of the country with different sociocultural characteristics from Ibadan. We have therefore undertaken a survey in Ibadan, on a population consisting of the workforce of the three largest banks in the city. Some of the findings will be examined in relation to those obtained many years earlier in a working population in the city by one of the authors 2 and more recently in a smaller survey of male workers in a local factory, and in which some of the present authors' participated. 8 
Subjects and methods

Participants
The staff of the three largest banks in Ibadan (population estimated at 1.5-2 million) was studied. Participation was high, over 95%, the exclusion explainable by vacation leave, sick leave, pregnancy or official business outside the city. Nine hundred and seventeen participants, 608 men and 309 women, were examined over five working days. The participants were drawn from all the socioeconomic classes.
Examination
This consisted of an interview during which a standardised questionnaire was administered, followed by anthropometric and BP measurements. It was carried out in air-conditioned rooms (temperature 22-24°C) by doctors trained in proper BP measurement.
The questionnaire included age, gender, marital status, years of education, income, occupation, medical history of hypertension and therapy, smoking and alcohol intake. The questionnaire was normally completed in 10 min. Height and weight were measured. BP was taken with a standard mecurcy sphygmomanometer with appropriate cuff sizes. Korotkoff I and V were taken as systolic BP (SBP) and diastolic BP (DBP) respectively. Three readings were taken at intervals of 1-min and the mean was used for analysis. Body mass index (BMI) was calculated as weight in kg/(height in m 2 ). Hypertension was considered to be present if the participant gave the history and was at the time taking medications or had a systolic or diastolic BP Ն160/95 mm Hg. Borderline hypertension was present if the BP was in the range of 140/90 to 159/94 mm Hg.
Statistics
Statistical analysis was carried out using SPSS. Standard statistical methods were used including multiple regression analysis. Age and body mass index (BMI)-adjusted BP readings were obtained by MANOVA techniques. Significance was at P Ͻ 0.05.
Results
General characteristics
A total of 608 men and 309 women were examined. The mean age (± s.d.) of the men was 34.3 ± 7.7 years, and 32.8 ± 7.0 years for the women, the difference being insignificant. The mean BMI was 23.1 ± 3.6 for the men and 24.8 ± 6.2 for the women, the difference being significant (P Ͻ 0.001). The mean number of years spent on education were 10.2 ± 3.0 years and 10.7 ± 2.3 years respectively for men and women. Mean income was not different between the genders. Sixty-two men and seven women were regular smokers, 323 men and 86 women consumed alcohol. Table 1 shows the relationship between SBP, DBP and age. In both genders SBP rose after the age of 25, but the rise in DBP started earlier and progressed through the age groups, dropping only in women after the age of 44. BMI was correlated with SBP (r = 0.142, P = 0.022) and DBP (r = 0.1491, P = 0.032) in men, and with SBP (r = 0.1501, P = 0.013) and DBP (r = 0.1569, P = 0.0085) in women. Mean SBP and DBP were higher in men than women (P Ͻ 0.001). The prevalence of hypertension was 9.3% in the population, being 10.4% in men and 7.1% in women. Age adjusted prevalence rates were 9.8% in men and 8.0% in women. The prevalence of hypertension increased in men from the 15-24 years old group to the 55-64 years old group. In women it rose from the 15 to 24-year-old group to the 44 to 54-year-old group, dropping off in the 55 to 64-yearold group.
Level of BP and prevalence of hypertension
Blood pressure, social and economic conditions
BP was correlated to years of education (P Ͻ 0.001) and income (P Ͻ 0.001) in men, but not in women. Table 2 shows the crude and the age and BMIadjusted BP levels stratified by educational level. In men, age and BMI-adjusted SBP and DBP were highest in those with secondary education and lowest in those with primary education only. In women the levels were lowest in those with secondary education and highest in those with primary education only. In both genders, levels were intermediate in those with tertiary education. In univariate analysis, the relationship between alcohol consumption and the prevalence of hypertension was examined according to an estimate of drinking; 43.5% of hypertensives and 42.9% of nonhypertensives took alcohol ( 2 = 0.014, P Ͼ 0.5) but 23.5% of hypertensives and 14.5% of non-hypertensives drank regularly and moderately ( 2 = 4.8, P Ͻ 0.05). Thus it appeared that regular and moderate drinking, rather than mere drinking, was associated with hypertension. 
Awareness of BP status
Forty-seven men (7.7%) and 27 women (8.7%) were aware of their BP status (ie, previously knew that they were hypertensive or not hypertensive). Of those found to be hypertensive, 27 men (46%) and 15 women (68%) were previously aware of being hypertensive. There was no significant difference between the genders in either case. It was found that 51.6% of hypertensive subjects and 3.6% of normotensive subjects were previously aware of their BP status ( 2 = 241, P Ͻ 0.0001) ( Table 3) .
Discussion
The subjects in this study were urbanised workers who lived in or around the city of Ibadan. The participation rate was very high, all grades of workers from the lowest to the highest were included, and were to a large extent ethnically homogenous. Women made up 33% of this population, differentiating it from other surveys of urban working populations of Nigerians in which women made up smaller proportions or which were entirely of male workers. Elderly subjects were however apparently underrepresented. This was not totally surprising as the survey was carried out on a working population, and the age distribution was perhaps closer to that of a developing country. For these reasons, we feel our findings may be generalised to the general urban population, and are comparable to the earlier studies carried out on urban populations. The earliest reports of BP surveys in this immediate environment did not include hypertension prevalence rates, but noted that SBP and DBP rose with age 1,2 and that levels were higher in men than women before the age of 45, after which levels were generally higher in women, 2 and levels were higher in the urban than the rural population. 2 In this present study SBP and DBP rose with age, and agespecific BP were consistently higher in men than women. Compared to previous figures of urban workers in Ibadan, age-specific BP levels in this study appeared lower than those of Akinkugbe and Ojo's study 2 and SBP was generally lower and DBP generally higher in men than those from the factory study. 8 Possible reasons for these differences would include the adoption of Korotkoff IV as the diastolic point in the earlier study 2 and the use of the Khiautomatic BP machine in the latter. 8 Indirect oscillatory machines may register SBP higher and DBP lower than manual auscultatory methods 12 perhaps because of the high sensitivity of the machine to the sounds. A recent study of hypertension prevalence in seven populations of West African origin 13 included subjects from rural and urban Nigeria (Ibadan) who differed in no substantial respect and were therefore analysed together. In that study, the mean SBP was 121.5 mm Hg ± 19.7 for men, and 119 mm Hg ± 21.8 for women, both being higher than those in this present study. The DBP were 73.3 mm Hg ± 13.0 and 72.1 mm Hg ± 12.8 respectively, and were lower than those from the present study. On the whole, when compared to figures from urban surveys in other parts of Nigeria 10 and West Africa, 7, 13 BP levels in our study appeared slightly lower. We could offer no ready explanations for these differences.
The hypertension prevalence figures, 10.4% in men, and 7.1% in women, obtained in this study differ slightly and perhaps insignificantly from those obtained in earlier surveys carried out in urban areas in Nigeria. Johnson in Lagos obtained 7.9% for men and 9.9% for women. 3 Oviasu and Okupa in Benin obtained 14% for men and 11% for women 6 in the 1970s. The factory survey in Ibadan gave rates between 7% and 11% in men. 8 More recent surveys gave 8.1% in Calabar, 9 and 15% for men and 11% for women in Benin, 10 applying the 160/95 mm Hg cut-off point. The national survey 11 comprised urban and rural populations, and gave crude national prevalence rates of 11.1% for men and 11.2% for women and age-adjusted rates of 9.2% and 9.3% respectively. The figures for urban Ibadan in the national survey were 9.3% for men and 15.5% for women with age-adjusted rates of 15.5% and 8.7% respectively. Hypertension prevalence rates in some surveys of urban populations in other parts of Africa include 7.4% for men and 10.2% for women in Dakar, Senegal, 7 13.6% and 6.8% in Kinshasa, Zaire, 14 and 9.2% and 12.9% in the Cape Peninsula, South Africa. 15 However, an earlier report had shown a hypertension prevalence of 25% (23% in men, 27% in women) in the urban Zulu and 9.4% in the rural Zulu in South Africa, 16 using the 160/95 mm Hg cut-off point. The high prevalence in the urban Zulu is comparable to figures obtained in black Americans and does not appear to have been found in other black Africans. It may however be due to a longer period of urbanisation in the Zulu population studied. The international collaborative study 13 which was carried out at about the same time as our study showed a rising gradient of ageadjusted hypertension prevalence rates from 6.9% and 7.3% in Nigerian men and women respectively, through urban Cameroonians, Caribbeans and black Americans, who had the highest prevalence rates of 23.1% and 28.2% for men and women respectively. These figures perhaps reflect the degree of westernisation of these different groups.
Some important observations can be made regarding the prevalence rates in Nigerians. They do not appear to have changed dramatically in the same urban workforce over the last three to four decades, and generally do not exceed 15%, in contrast to the 15-25% prevalence rates in the West Indies and United States. 13, [17] [18] [19] [20] Direct comparisons between the present study and earlier Nigerian studies may be difficult because of lack of standardisation of age and measurement techniques, and the use of a different diastolic point and hypertension cut-off point in one study, 3 but by and large, most of the studies had employed the 160/95 mm Hg cut-off point and were mostly carried out on urban workers. Gender differences in prevalence rates of hypertension were varied with some of the studies cited reporting higher rates in men, and others reporting higher rates in women.
The well known correlates of BP to age and BMI have again been confirmed in this study, and are consistent with most reports. An interesting finding has been the correlation of BP to income and education in men, but not in women. A similar finding has been reported in South African Zulu women in whom hypertension was commoner in the lower socio-economic group and in those with lower educational levels. In that same study, some of the identified correlates of hypertension were lower socio-economic status, adverse living and working conditions, greater number of children, smoking, alcohol consumption, anxiety and lack of recreation, most of which are related to stress. 21 Reports from Europe 22, 23 and North America 19, 24, 25 have consistently shown lower levels of BP in the most educated while only a few from West Africa 7,9 have shown this relationship. This finding in the men in this study, and which had been noted in previous reports in Nigeria 8, 13 may be explained by the concept of social status incongruity as expounded by Dressler. 26 This concept relates to the less developed societies or the poorer segments of a society, and the frustrations that might arise when peoples' expectations are not met in life, perhaps because of an imbalance between education and material resources, and other factors that may limit the chances of the better educated.
In addition, the better paid and better placed male Nigerians, but not the women, may be exposed to greater demands in the male-centred society, and conceivably experience significant frustrations from day-to-day living, whereas the less educated and lowly placed would accommodate similar problems more readily. This gender difference may be analogous to the situation in which job strain was found to be related to hypertension in men but not in women. 27 In the light of the apparent effect of modernisation on BP reflected in this study by the correlation of BP with income and education in men, the present hypertension prevalence figures are surprising, as much higher values would have been expected compared to figures of two to four decades. We could offer no ready explanation for this observation, but the possible moderating influences of social support and other unidentified factors may be operating.
The level of smoking was low in this population, and so was not analysed in relation to hypertension. However, the well known relationship of alcohol consumption to hypertension 28 was confirmed in this study, as in previous studies in Nigerians [9] [10] [11] and South Africans. 21 Although only univariate analysis was carried out on a pooled population of men and women, a distinction between mere drinking and regular or weekly drinking, seemed to have been made in relation to hypertension.
Awareness of BP status was generally low with no significant differences between the genders, but the hypertensive subjects were clearly more aware when compared to the normotensive subjects. The generally low level of awareness was also evident in the national survey in which only a third of hypertensives were aware of their condition, and in turn, only two-thirds of them were on any form of therapy. 11 The fact that the hypertensive subjects were more likely than the normotensives to be aware of their BP status suggests some success in the detection of hypertension. This would not really be surprising since the workers were all entitled to staff medical welfare services.
In conclusion, the prevalence of hypertension in this working population remains low and does not appear to have changed dramatically over the past four decades despite the influence of modernisation on BP and hypertension. However, awareness needs to be increased, and efforts should be made to keep the prevalence low by appropriate education regarding the risk factors.
